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IKK-iJrt-^*©it^lSI -TRAF©|s]£ 



IfcY^yT-^li'Jl^'Jt^^ F (LPS) ^ it >f h * >f > 

ct -ixmmtzti, ^mmmm^mm. tnf-« (tumor necros 

is factor-cr), IL-1/J(interleukin-1/J)> I 
L - 6 (interleukin-6), MIP-la//3 (macropha 
ge inflammatory p r o t e i n - 1 a / /3 ) 
£ BS fc> * « ><? © 31 ^ & IB ^ 1" £ ^ # & 5> ft ^ * <» 

LPS, TNF-a, I L - 1 /3 & iT C «fc o T *5£<b £ ft. TNF-a, IL- 
1/5, i >c B - aS: if ^SJ56^C«S'Stite^©te^* s N F - /c B ©5BB*Stt 

ti^ii: ?> ftT V> £ o 

^l«feaAW 2 64. 7 ©LP S*iJigfc ( + ) W ( - ) # i: © HIT? 7 

$ ftN F - k B ZfemttZ - £>ftTl>£ I k B 3r±--tf- a , /? ( I a: 

B k i n a s e - a , p) (DiDonato JA, et al., Nature 1997 Aug 7;388(664 
2):548-554 ; Zandi E, et al., Cell 1997 Oct 1 7 ; 9 1 ( 2 ) : 243-252 ; Mercurio 
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aK * SC,e " Ce 1997 0ct 31;278(5 33 9):8 6 0-866 ; Woronicz JO et al 
Science 1997 Oct 3 1; 278(6839):. M -, M ; Regnier CH , et a] _ Ce] , ^ 
1 25;90(2> : 373-383) t« B!) -«, iM6 „ tt . 

*&wn(>ttz commas? s^-FtjssfiiKK ■ , , 

1 e - I K B k i n a s e) t^r^Uft. 
H B <o «mt <?■ pa 

»1BB, LPSUIMS (-) ts , ma { + ) fflIKK _ iWraRNA 
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$2 81*. IKK— iOLP SM««<0mRN A IBS * KHlO«a t J: 

* MSP«f*fTofc6«*5%1-iaiiifc:«;to4^*T5*4- E©T^iiG 3 P 

> § ^ L s * gj D >f > ^ ^ ^ - H ^ ^ > * ^ ° 

$4i l^ iKK-iUKK-a, i K K - /? © T * RE*J © it * * «■ 

i68tts yif>7n^M»«fCJ:*B-«BJ:T-«Blc*tf4IKK-i 
g§7E3«. y y b8?#Hc££ v *;*©«*» KStt* I kk- i©« 

£8 BIB, 7^M7^77-ymi^^ v h 
©JH*c**iKK-i <z>B*ft*LfcHiiifc«;*> H©T«liG 

9S9Bltt, IKK - i©»«0IB3HK:«fcSNF-icBl/*-^-ae^©»ttfll 
®l6*ft*Ufc*©-e**- mcD-tmt, fW^ilKFLAGRft (M2) 

HOiii, o^of0IKK-iaM/cB-a©'J>M©l31^ 
S*LfcHiSfc:«;fc*M-C**o H©T«li, ^/^1«FLAGM (M 
2 ) £ £ * ^ = i ^ 7 □ y h k: J: !> Wfifli L *£ ^ & * » 
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JmI«T* KK ~ iti - TRAre "» rt, =*'**^*««** iB t 

-TSAFSSf. 

> 214 1 - 2 4 7«fM- S> b->3tt 1 9 3 -s to DUSK-* , 
(Ful length)) Hilfftjit. 

« (FL (Full length) ) **tl*ti* + . 
«1^ W G8T.I. IEAFCI „. 1C , 4U 

"Wm.ii5 Be ,- >lttFlftg . IKK . lth9 B 

/^H,ci#IKK-i (K38A) 



SUM, t h atiM uchni5ue) M|ix> T ,„ T . 
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;©^^-y#2F9tt, JW»*HQ*.fcv>R AW 2 6 4 • 7tlibfiH: 
»S*Ba*®*£*MI*IH®LPSM**, «Wt:*a«*«JtllOLfc (»1H 

HF (lps) ■c«iLtM*nt<5afi?©^>^ DS ' b»rrfcs*L 

fctC-C^. RAW264. 70LPS (lOOng/ml) ftlftffl (-) * 
( + ) ©*'j(A) + RNA2//g^l%7*W7^ y-T*P-^C-C*Sfttt 

DNA75**>h (2F9) « 7D-^)i^M ^'J^Xm. RN 

£2 1211*. RAW264. 0 Ong/ml0LPSt«IU ^V">1 

|g*S7*L-fc*©-e**. 7D-^^XlKK-i (mIKK-i) © 3 - 
rOW^^Co RNAltf*lt»5lUG3PDH*l8V^il28 

RAW264. 7 S4fij|LPS«iltffcmRNAfre.cDNA7^5 

d©ae*ti:2 1 54bpO^'J-f^ >^V-i (open readin fram 
e) ni87;;l^-H-C^fe.t^Dy-tl©SS, ^-*^-*-t 
*|±*MSfl©*#a£**U «tB#*»®fc h cDNA^D->KIAA0 1 
5 1 ***** D ffiHttttT^^a^^^TSS 2. 3»/o^t)2F 

9 fc*K I A A 0 1 5 lOT^^OA^Vf-^-^^ft^fc^^^hfe. 

KIAAO 1 5 lC^V^T'ffilB)'ffi©^^^^jte^^> gifiP5££ftI*B- 

a, (3 (IKK- a, IKK-/3) T? fc »K * i~ - * b* * 4 > © « « ^ ^' 
|bA;K-?ti?ti2 9. 1%. 30. 
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2 F Q K J a a r\ t i? * PCT/JP99/0S916 

L ' KUA01 5 lt, » 1 =* t ''-** c * y> /^ 1/:j . = > + 

H^>- ** CD ^> ys(/ ,_ K^>* 2 o«» 6h% I K K — ct IK 

b it o 



W *^ T ^' IKK-*, IKK-^.y,^ „ 
IKK-x (hlKK-i) 

" 68B ~ C57bl /«^«l* Mss », m# (B 2 2 0 ) fc 
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m^Mmnmm^Mmm (high-gradient magnetic cell separation system ) 
MACS (Miltenyi Biotec, Berg. -Gladbach, Germany) CiotB-iBShT- 
mmttftML, B -Mte L P S : 100/ig/ml, T - Mfi << * ^ >f > 
y : l 0//MJ:PMA: lOng/mlt 4 1$ 13] $0 » L . & $M & © aii & t r 

U^20©li^i:ll8t:y»f>7o^»*fSfTt.fc. 7n-7li7WIKK 
-i (mIKK-i)©=J-T : ^>^^^^ffl^^° RNAI^flt^Ki: 

(_) g. ( + ) -eSWLfcc 5E3 (natural killer cell clone) hMl (Mon 
ocytic leukemia cell line ) t^HML P SiS^i^t I KK - i 

M£ ft£ (31 7 H#RB) o 

ffS7 0©&l^->±£i3£nfclM**N I H 3 T 3 (fibroblast cell line) , 
E L - 4 (thymoma cells) , 5 E 3 (natural killer cell clone) , M 0 P C 
3 15 (myeloma cells) . BCL-1 (B cell leukemia) , Ml (monocytic 
leukemia cell line) £ . 4 BSfg © L PS ( 1 0 0 n g/m 1 ) Mil (-) 
& ( + ) th-^MiNA*aiilb«200*^i:P8t>'^>^D9b»«rS 
tr-^ fc*SHn?fe*o ^D-^limIKK-i©3-f0^iS«*fli^fc. RN 

mMtfco C5 7BL/6^?»SSLtMv^n77-^HPS, PMA, 
TNF-a, IL-l/K IFN-r, I L-6Ciot 4RIS)H»l/feftl:I 
KK-i©W$afe. IKK-iliLPSl^iaTNF-a, I L - 1 /? , 

iFN-r. iL-eiaott^i^ii^nt^PMAia^iiii^ti 

&*»o (^8 o 

i8ltt, C57BL/6*?.S«lbfclBv^D77-y*, 8 0 © # 1^ 
->li;^Lfe«CLPS : 1/ig/mi, PMA: lOng/mK TNF- 
a : 1 0 0 n g/m 1 , I L - 1 )J : 1 0 0 n g/ml, I FN - y : 2 5 0 U 
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/ml TT a o n PCT/JP99/05916 

«^- t m*». IMLt(p „. B0! . nAfl » 

^■K-i)opEF-BOS-FTAr t v „ 

^ — -K » .t * ., ^^••'^^-^^t^i-^a: 
IKK r (PEF - B0S - F ^a-WT 

(m vitro kinase assay) 1= * »> *ff L3t- 
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pEF-BOS-FLAG-WT-IKK-iXI4IKK-ifl)3 8*l<D'J 
^S^r^fcfcfc***^-*^ 3 :,*^* * (PEF-BOS-F 
LAG-K38A-IKK-i) £298 T fl» t £ r 5 > X 7 * * «> a 
> Ufc. 2 4^Flt(^S^feIKK-i^^^fcttK3 8A-IKK- 
i*W<*SifcFLAGiS# (M2) <fc ~> X C <fc DM >T > K r 

D^rt-K7^-b / f C ffl „ 

mmtLX. I/cB-a07>^J>'JK-hJ:!) C - £ J: !5 O-^V^G 
ST-UB-aN^W^ (WT), * ftliGS T - U B- aN© 3 2#l 
k 36«l©fj >iS^^*77^Cfif:GST-UB-aNn 
... , * a n * ffl .^. itiRnkDaCIKK-iOSB'J^ft^^^B 
OS-FLAG-WT-IKK-i«Dl/->CSa>^feo IKK — iliGST 
- I K B - a CWT) * U >BMbbfcffx K 3 8 A - I K K - i iiG 

ST-I/cB-oN^W^ (WT) ^J>MlSi)^fco £tz, IKK-i 
UGST-UB-aNr/;^ (A A) U > Itfc U # o fc (8108 

#HB) o 

m 1 OH 14. (in vitro) Tf ©IKK-i Ci5I/cB-fl©'J> 

tt-fbOte^S^bfctO-CftS- 2 9 3 T|BK P EF-BOS-MOCK*fc 
tt pEF-BOS-FLAG-WT-IKK-i*feli38IS0'jy>*75 
->CBmU-^l«^^7n (pEF — BOS — FLAG — K 

3 8 A- I KK- i) fc-fflltttCr^:/^**^ > L «, 24^P^I^ 
l^fcIKK-i^^*tliK3 8A-IKK-i^^^FLAG 

irt# (M2) U.TMWC^iS^ ^ > K ^ D**-*7*4r>f fcffl 
^'fc. SIJ:bTl.B-a07^'J >y e-bj:!> C D®*^* 
GST-UB-oNfW^ (WT), $ fcli G S T - I « B - a N (D 3 2 S 
@i:36Si©t'j>m«^77r>(:tx^>^ (AA) 4 KM 
«c»a**^ ;u^^^y-fe7 t D-^"r*»bfc*»«>ftffl^fc- I KK - i* 

fcttK38A-IKK-ii:S«J: [ r - » P ] A T P * 3 0 2 0 *fflj£* 
$tfe«SDS-PAGE r- ^ V * 9 ? * KTgffflH b fc • fcEP T- 

g3'J>M©^>Fi:GST-I«B-aN©My^Taf;. #^3 (#& 
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«**r«r 5 ~ (naturai knier) ^««hp S 

N-r, n.-.«it» :t a, T4)lll#w Cft6<0yv ^ 

*****^^#«6* C *, ft . IKK _ lttIKK _ a = 

i;.,.^^, lA I * B - a ® N -***';>BHb<i-s 
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*tta>««C J: 6 »F-«B»«Mtt«»tl'B*t- 

-tf T* 3 Z hifit>fri1to 

$ |BpiKK-ilt LPS*J»2«HH«<Pe)»a*A s flli«1-*-fc^ 
lft #tti:NF-)cB*ffittfl3t4:i:^, L P S Witt 13 «fc 4 N F - * B ©r£ 
ttft©*ti*tSlttb-Cl^RrflBtt***4. I KK- itil KK-a. IKK—/? 

«*#J|l&fcNF-*B©«ttfc*»iB|-C** ISItlMJEtffc^ I KK - 

kk- i fcffl£ttffl**#*£**"*"* fcMK 

, ... KMKK-i©75;»541-716#l4GAL 

'| / '/ S \ I -I " ' — ~ 

4 DNAtS^T** (Bind ing D o m a i n ) t © * * 5 * > ^ 9 * if 
ftfcfcftttK:. GAL4SM« (Activation Domain)^ 

DliK^mfi^. ^ny-tl^I. 10 ^ D - >Wl:W 
ig$nt^5I-TRAF/TANKJ:H-"Cife^fc. 

*^ fiBlcMfertfc*^ I KK - i h I-TRAF^t^^^ 
ftftttLfc. i^«&Mfert^lfi3iWieft*:B^**-fc**^fc- fcMKK 

BOSCi*a^. *fc* M-TRAF©N-«ffif:Myc^x^-7 

fcL-cftinb. *SA^- P EF-Bosi:ii»a^. en* 

B»n«C0S-7«i:^7^^>» l:: J ;!, ^^ 7 ^ i/3>t 
fjofco 2 4 RIM*, MB* 1 . 0%©N o n i d e t P - 4 0 SSfc/W 7 

*©&«r*Nb«ttMy c Irittfc * ^ i a g£a#~e "xX^^n^ 
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Mei * S1 + . in Ml ,-, lttnag . IKK .. s 

I TtAFS^f. KMyciStCTjSjJ^^jj! ag-IKK-i 
RAF (* 11B * T . ^_ >3) tes^V^^^Z^^T 

*"->«:*» s «„ ttt , Myott ^ » 4lltt «„„ MM ;; tt 

~ 2 4 7 **v,tt 193 ~c** (stop, *T«mp Ir -,o Sei 

;ft(,$cos-7»ii:Fla E -iKK-ii: J i| ; |.5 > „ I 

^i.2 BtSt . gl2Bfflu _ >1|ilM7o|ftti ^ 
2B 1 - 2 4 7 ***. ^i B195 . ltopmi ^>4tt*« 

(F1 <Ful 1 lengthl > = 

C*V'T, RMyoft* MSWjtl}rlas . IK1( _. M>F#M 
*n* («! 2B±) . »,TI-T«AFtt»-* Mel70r ^ |w 

»<>no**m*. «««Fu s « ( , 12Ht) ,, ill|ijSM 

I-TEAF*,K K - iCiH>MS5B5igK . wss 
L&. COS-Ti^FU^IKK-UMyo-I-TEAF^^ 
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tSHinBCiPt. 3St>-5liFlag-IKK-i©^^ 

3 >Ufe*©*^-r- ttFlag (b->2) ^«Mycfn 

# 4) <Tft©&^ftl«*££V^ Myc-I-TRAF©«;> 

®it(DJi> Ytfi&toiStllZ. ttoTMyc-I-TRAFttlKK-iUD-J 

TiJ*<b«fcifcF lagS# (|131<D^>5, 6±) ^ &* 

>*t- T - TRAFO^C^tf^ >K<b*SttSA^i* bfco My c - I - 
TRAF©^M*(l-170i^ l- 2 4 7 IJt, 1 9 3 - s t o p if 
>ts £Jk ( F L ) ) ^IKK-i^[;C0S-7iia(a7^7x^>3> 
Rj*<b*ft»fc- tfcF 1 a gtfctt&avWiiSMy cifi;{*T!ftft»!» 

^ > t h D ^rt - -tfTyfe'Tftfrojfco 
*Smft£§ 1 4 HCSt. f& 1 41© 1 5 i± 1 ~ 1 7 0 

>2;fttf 6ttl~ 2 4 7 »frfts 1/->3SV7I4 1 9 3-8 t opifr«, 1" 
->4&?>*8&±^ (FL (Full length) ) ft* ft 3* "To H © 
teHHPfcFL (l,->4. 8) CMMyc-I-TRAF (1- 2 4 7 ) (V 
->2, 6) 0'j>lW^nfc, ttot'J>fc<fc*I-TRAF©171 
- 2 4 7ftCIKK-iCJ:DU >M^li^fi* s ^^ l ^^^ n 

Sfcte^ I-TRAF©iS^>'^S^ffl^"^^ dft^IKK — i£,£t> U 
>Kfcft£tt**£*iPtft«tbfco I - TRAF* W^KOWRSfrofc, 

tH-TRAF cDNA^IIrtt^^f^VS h7>X7x7-b' (G 
ST) £©*/:7*>^*flfcUT$8S!iU&&#^^**FP GEX - 5X ~ 

i » hntz^t t-zxmmv h 5 aKUBR*i**fT^fc» *b§ 

|*LB»#8»tt»««tft, I PTG**ftlb3R?iaiftK:@JRLfc. 

|^PBS -em ft <fc D M Lfzo - nc Triton X-1Q 

0 ft 1 %Kfc« J:S CtoARTftflsfc* Wf*>t77D-XtHlil B«& 
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^ a* + ~ PCT/JP99/0S916 

I K K — i C K 3 8 A ) **« L h * 7 x ,^ a tff „ ft . K38ASH 

>*r, = >^ B « Uftt(0Tt!)s *<®**-*ttc«>«ffi, 0 *i, C j :9 + 

T I TRAPS 1 . 0« g « TOl;| . DT1J;/8(tg)S$gii + + _ 

*fflS3tSgll 5BESt. *l SHO^->i l4Flag _ IKK _ 
5>^ 7il , >g>tftftfflS _ u u _ >2a$s#IKK _ . (K38A) 

^->2*±) oiS , TI _ TRAFttIKK _. CJ;!)ij>Kft ^ aK 

£ 1 5i0T) o 

A"iWT,A,3 EMtWHTWm „ Tt4i T R A F 
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fcfc* DSttfcffftCfflfPSftT^S ^l^tl^ 0 flEoT I KK - i l± I 
-TR AF * U >Mt^^'TRAF^©lSMCfMl:ii4 1^1** 

W±©J:at. *WIKK-ili7^-^^!:l«t^RAF^ 

, . ;gg -to r >* -fiS 7 s £S ;?» „ 



c P&s $ ft s * © * ^ ° 



1 (ml KK-i©cDNA^D-->^) 
V7y V is a >V7 h 7 *^"7'W r'jy^f -S-'> 3 (suppression subt 
ractivehybridlzation technique) * ffl T\ T^D7 7-^M»t»5H 
AW 2 6 4. 7 ©LPS 1 0 0ng/mlt« ( + ) » (") * © M 
*7h7*->3 >*«f?U LPSitt^Hi^nT < 
- > ^ * ft -o It o 

*©«SU MIP-U/^ G-CSF, TNF-a^©M«€^*n 

#2F9(i 3 7 4 b P (D»fe?i)tffe^Co * O - > # 2 F 9 © * © 
*»4fc«K RAW 2 6 4. 7*4fifBLPS*«L-r»fcmRN 

A^nAP77-^ffl^cDNA77-^^7'J-^llf:. 2 
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n0 3 7 4 bp C75 ^> ht5>m , lj> , Sttfl _ |ip _ dcT 

a^fe«2 910bp-Cfco& o C©jte ?tt2 1 5 1 bp 
^ 7l/ (open readin frame) {3 7 1 7 j@®7 ^ y ®^ 



W2 (hIKK-i© C DNA^-->^ 
«tDDBJ tS| ^ T , mBWKIAAOi 51H , [;LT 

5' -ctttgcctgactcagggcagctcagag-3' , »^ 
5' -atggtgcagaagagcagtgttggaatc-3' 

T* * o £ o 
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SEQUENCE LISTING 
<H0> Japan Science And Technology Corporation 
<120> Identification of Novel Substrate I-TRAF of IKK-i Kinase 

<130> JA901491 

<160> 4 

<210> 1 
<211> 2154 
<212> DNA 
<213> Human 
<400> 1 

agatgcagag cacagccaat tacctgtggc acacagatga cctgctgggg cagggggcca 
ctgccagtgt gtacaaggcc cgcaacaaga aatccggaga gctggttgct gtgaaggtct 
tcaacactac cagctacctg cggccccgcg aggtgcaggt gagggagttt gaggtcctgc 
ggaagctgaa ccaccagaac atcgtcaagc tctttgcggt ggaggagacg ggcggaagcc 
ggcagaaggt actggtgatg gagtactgct ccagtgggag cctgctgagt gtgctggaga 
gccctgagaa tgcctttggg ctgcctgagg atgagttcct ggtggtgctg cgctgtgtgg 
tggccggcat gaaccacctg cgggagaacg gcattgtgca tcgcgacatc aagccgggga 
acatcatgcg cctcgtaggg gaggaggggc agagcatcta caagctgaca gacttcggcg 
ctgcccggga gctggatgat gatgagaagt tcgtctcggt ctatgggact gaggagtacc 
tgcatcccga catgtatgag cgggcggtgc ttcgaaagcc ccagcaaaaa gcgttcgggg 
tgactgtgga tctctggagc attggagtga ccttgtacca tgcagccact ggcagcctgc 
ccttcatccc ctttggtggg ccacggcgga acaaggagat catgtaccgg atcaccacag 

1 / 8 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 



PCT/JP99/05916 

WO 00/24908 



agaagccggc tggggccatt gcaggtgccc agaggcggga gaacgggccc ctggagtgga 
gctacaccct ccccatcacc tgccagctgt cactggggct goagagccag ctggtgccca 
tcctggccaa catcctggag gtggagcagg ccaagtgctg gggcttcgac cagttctttg 
cggagacoag tgacatcctg cagcgagttg tcgtccatgt cttctccctg tcccaggcag 
tcctgcacca catctatatc catgcccaca acacgatagc cattttcoag gaggccgtgc 
acaagcagao cagtgtggcc ccccgacaco aggagtacct ctttgagggt cacctctgtg 
toctcgagoc cagcgtctca gcacagcaca tcgcccacac gacggcaagc agccccctga 
ccctcttcag cacagccatc cctaaggggc tggccttcag ggaccctgct ctggacgtcc 
ccaagttcgt ccccaaagtg gacctgcagg cggattacaa cactgccaag ggcgtgttgg 
*„ ...rkw™ eggccctgct ggatgggcag gagctaatgt 

gCgCCggC U^agS 1 -^^ "e> "oa 

ttcgggggct gcactgggtc atggaggtgc tccaggccac atgcagacgg actctggaag 
tggcaaggac atccctcctc tacctcagca gcagcctggg aactgagagg ttcagcagcg 
tggctggaac gcctgagatc caggaactga aggcggctgc agaactgagg tccaggctgc 
ggactctagc ggaggtcctc tccagatgct cccaaaatat cacggagacc caggagagcc 
tgagcagcct gaaccgggag ctggtgaaga gccgggatca ggtacatgag gacagaagca 
tccagcagat tcagtgctgt ttggacaaga tgaacttcat ctacaaacag ttcaagaagt 
ctaggatgag gccagggctt ggctacaacg aggagcagat tcacaagctg gataaggtga 
atttcagtca tttagccaaa agactcctgc aggtgttcca ggaggagtgc gtgcagaagt 
atcaagcgtc cttagtcaca cacggcaaga ggatgagggt ggtgcacgag accaggaacc 
acctgcgcct ggttggctgt tctgtggctg cctgtaacac agaagcccag ggggtccagg 
agagtctcag caagctcctg gaagagctat ctcaccagct ccttcaggac cgagcaaagg 
gggctcaggc ctcgccgcct cccatagctc cttaccccag ccctacacga aaggacctgc 
ttctccacat gcaagagctc tgcgagggga tgaagctgct ggcatctgac ctcctggaca 
acaaccgcat catcgaacgg ctaaatagag tcccagcacc tcctgatgtc tgag 
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840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
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1800 
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2040 
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2154 



<210> 2 

<211> 716 

<212> PRT 

<213> Human 
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<400> 2 

Met Gin Ser Thr Ala Asn 
Gly Gin Gly Ala Thr Ala 
Ser Gly Glu Leu Val Ala 
Leu Arg Pro Arg Glu Val 
Lys Leu Asn His Gin Asn 
Thr Gly Gly Ser Arg Gin 
Ser Gly Ser Leu Leu Ser 
Gly Leu Pro Glu Asp Glu 



PCT/JP99/05916 



• i n 1 



\ I « 4- Aon 

nci x\ on 



Hi o Ion 



Tyr Leu Trp 
Ser Val Tyr 
Val Lys Val 
Gin Val Arg 
He Val Lys 
Lys Val Leu 
Val Leu Glu 
Phe Leu Val 
kv-f Glu Asn 



He Lys 
Ser He 
Asp Asp 
His Pro 
Lys Ala 
Leu Tyr 
Gly Pro 
Lys Pro 
Pro Leu 
Leu Gly 
Glu Val 
Glu Thr 
Leu Ser 
Thr lie 
Ala Pro 
Leu Glu 
Ser Ser 
Ala Phe 
Val Asp 



Pro Gly 
Tyr Lys 
Glu Lys 
Asp Met 
Phe Gly 
His Ala 
Arg Arg 
Ala Gly 
Glu Trp 
Leu Gin 
Glu Gin 
Ser Asp 
Gin Ala 
Ala lie 
Arg His 
Pro Ser 
Pro Leu 
Arg Asp 
Leu Gin 



Asn He 
Leu Thr 
Phe Val 
Tyr Glu 
Val Thr 
Ala Thr 
Asn Lys 
Ala He 
Ser Tyr 
Ser Gin 
Ala Lys 
He Leu 
Val Leu 
Phe Gin 
Gin Glu 
Val Ser 
Thr Leu 
Pro Ala 
Ala Asp 



Met Arg Leu 
Asp Phe Gly 
Ser Val Tyr 
Arg Ala Val 
Val Asp Leu 
Gly Ser Leu 
Glu lie Met 
Ala Gly Ala 
Thr Leu Pro 
Leu Val Pro 
Cys Trp Gly 
Gin Arg Val 
His His He 
Glu Ala Val 
Tyr Leu Phe 
Ala Gin His 
Phe Ser Thr 
Leu Asp Val 
Tyr Asn Thr 

3 



His Thr Asp 
Lys Ala Arg 
Phe Asn Thr 
Glu Phe Glu 
Leu Phe Ala 
Val Met Glu 
Ser Pro Glu 
Val Leu Arg 
Gly He Val 
Val Gly Glu 
Ala Ala Arg 
Gly Thr Glu 
Leu Arg Lys 
Trp Ser He 
Pro Phe He 
Tyr Arg He 
Gin Arg Arg 
He Thr Cys 
He Leu Ala 
Phe Asp Gin 
Val Val His 
Tyr He His 
His Lys Gin 
Glu Gly His 
He Ala His 
Ala lie Pro 
Pro Lys Phe 
Ala Lys Gly 

/ 8 



Asp Leu Leu 
Asn Lys Lys 
Thr Ser Tyr 
Val Leu Arg 
Val Glu Glu 
Tyr Cys Ser 
Asn Ala Phe 
Cys Val Val 
His Arg Asp 
Glu Gly Gin 
Glu Leu Asp 
Glu Tyr Leu 
Pro Gin Gin 
Gly Val Thr 
Pro Phe Gly 
Thr Thr Glu 
Glu Asn Gly 
Gin Leu Ser 
Asn He Leu 
Phe Phe Ala 
Val Phe Ser 
Ala His Asn 
Thr Ser Val 
Leu Cys Val 
Thr Thr Ala 
Lys Gly Leu 
Val Pro Lys 
Val Leu Gly 
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270 

285 
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Ala Gly Tyr Gin Ala Leu Arg Leu Ala Arg Ala Leu Leu Asp Gly 
Gin Glu Leu Met Phe Arg Gly Leu His Trp Val Met Glu Val Leu 
Gin Ala Thr Cys Arg Arg Thr Leu Glu Val Ala Arg Thr Ser Leu 
Leu Tyr Leu Ser Ser Ser Leu Gly Thr Glu Arg Phe Ser Ser Val 
Ala Gly Thr Pro Glu lie Gin Glu Leu Lys Ala Ala Ala Glu Leu 
Arg Ser Arg Leu Arg Thr Leu Ala Glu Val Leu Ser Arg Cys Ser 
Gin Asn lie Thr Glu Thr Gin Glu Ser Leu Ser Ser Leu Asn Arg 
Glu Leu Val Lys Ser Arg Asp Gin Val His Glu Asp Arg Ser lie 
Gin Gin He Gin Cys Cys Leu Asp Lys Met Asn Phe He Tyr Lys 

„, T „_ t..„ o„„ a,,* Mot ArP Pm Glv Leu Gly Tyr Asn Glu 
liin file uys uyo u^i i"o "« - •-- ° 

Glu Gin He His Lys Leu Asp Lys Val Asn Phe Ser His Leu Ala 
Lys Arg Leu Leu Gin Val Phe Gin Glu Glu Cys Val Gin Lys Tyr 
Gin Ala Ser Leu Val Thr His Gly Lys Arg Met Arg Val Val His 
Glu Thr Arg Asn His Leu Arg Leu Val Gly Cys Ser Val Ala Ala 
Cys Asn Thr Glu Ala Gin Gly Val Gin Glu Ser Leu Ser Lys Leu 
Leu Glu Glu Leu Ser His Gin Leu Leu Gin Asp Arg Ala Lys Gly 
Ala Gin Ala Ser Pro Pro Pro He Ala Pro Tyr Pro Ser Pro Thr 
Arg Lys Asp Leu Leu Leu His Met Gin Glu Leu Cys Glu Gly Met 
Lys Leu Leu Ala Ser Asp Leu Leu Asp Asn Asn Arg He lie Glu 
Arg Leu Asn Arg Val Pro Ala Pro Pro Asp Val *** 



435 
450 
465 
480 
495 
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525 
540 
555 
570 
585 
600 
615 
630 
645 
660 
675 
690 
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716 



<210> 3 
<211> 2910 
<212> DNA 
<213> Mouse 
<400> 3 

gaattcggca cgagaagata gccaagccca 
gcatactgat gacctgctag ggcagggggc 
gaaatccggg gaggtggttg ctgtaaaggt 



ggagatgcag agtaccacta actacctgtg 
cactgccagt gtgtacaagg cccgaaacaa 
cttcaactca gccagctatc ggcgacctcc 
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tgaggttcag gtgagggagt ttgaggtcct gcggaggctg aatcaccaga acatcgtgaa 240 
gctattcgca gtggaggaaa cgggaggcag ccggcagaag gtgctaatca tggagtactg 
ctccagtggg agcctgctga gcgtgctgga agaccctgag aacacgttcg ggctttctga 
agaggagttc ctagtggtgc tgcgctgtgt ggtggctggc atgaaccacc tgcgggagaa 
tggcattgtc catcgggaca tcaaacctgg gaacatcatg cgcctggtgg gcgaggaggg 
gcagagcatc tataagctgt ctgacttcgg ggctgcccgc aagctggacg atgatgagaa 
gtttgtttct gtctatggta cagaggaata cctgcaccct gacatgtatg agcgtgcagt 
gctgcgcaaa ccccagcaaa aggcatttgg tgtgactgtg gatctctgga gtattggggt 
gaccctgtac cacgcagcca caggcagtct gcccttcatc cccttcggtg ggccccggcg 

f.o+T+ara ^atrar.nan aeagaagcca gccggggcca tttcagggac 

tcagaagcag gaaaatggtc ccttggagtg gagctacagc ctccccatca cctgtagact 
gtccatgggg ctgcagaacc agctggtgcc catcctggcc aacatcctgg aggtggaaga 
ggataagtgc tggggctttg atcagttctt cgcggagacc agtgacattc tgcagcgaac 
ggtcatccac gtcttttccc taccccaggc cgttttgcat catgtctaca tccacgccca 
caacacgatt gccatctttt tggaggctgt atatgagcag accaacgtga cccccaaaca 
ccaggagtac ctcttcgagg gtcacccttg tgtccttgag ccaagcctct cagcccagca 
catcgcccac acagctgcca gcagccctct aactctgttc agcatgtcca gcgacacacc 
taaggggctg gccttcaggg accctgctct ggatgtccca aagttcgtcc ctaaggttga 
cctacaggcc gattacagca cagctaaggg ggtgctgggc gctggctacc aggccctgtg 
gctggcgcgg gtcctgctgg atggacaggc gttgatgctt cgggggttac attgggtcct 
ggaggtgctt caggacacgt gccagcagac actggaggtc acacggacag ccctcctcta 
cctcggcagc agcctgggca ctgaaaggtt cagcagtgga tcggggatgc ctgacgtcca 
ggaacgaaag gaggccacag agctaagaac caggctgcag actctctcag agatcctgtc 
taaatgttcc cacaatgtca cagaaaccca aaggagcctg agctgtctgg gtgaagagct 
tttaaagaac cgggaccaga ttcatgagga taacaaaagt atccagaaga ttcagtgttg 
tttggacaag atgcacttca tctacaaaca gttcaagaaa tccaggatga ggccagggct 
cagctacaat gaggagcaga tccacaagct ggataaggta aatttcagtc atctagccaa 
gaggctgctg caggtgttcc aggaggagtg tgtgcagacg tatcaggtgt cgctggtcac 
acacggcaag cggatgaggc aggtgcagag ggcccagaac cacctgcatc tcattggcca 
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1980 
2040 
2100 



ctctgtggcc acctgtaact cggaagcccg gggagcccag gagagtctga acaagatctt 
tgatcagctc cttctggaca gagcttccga acagggagct gaggtgtcac cgcaacctat 
ggctcctcat cccggccctg atccgaagga cctggtcttc cacatgcagg agctttgtaa 
tgatatgaag ctattggcct ttgatctcca ggacaacaac cgactcatcg aacggttaca 2160 
tagagttcca tcggcaccag atgtctgagc tccctggggg ttcacaaggc actcagaagc 
aatagaaaca ttcatattgt acccctacac tgtgagacca aattcagggc aagttctggt 
tccatctcac tagcctacct ccctcttggc cattggccat tggccaacaa actagcatta 2340 
ctttgactgt cctcttggga agcagctagg acagggactc ctggccatcc caggcagtat 
ctacagaaga gaccatgcgg ctaccacagc cttatcaaga caccaagact gttcttcctt 

«„.„„+,. tvvtretr.te etcttggaaa gaaaaggctc agccctctca cgctttgcac 

ttcccaggac cagcaggcat ctcctgtggc ttctcctgcc tctccagggt gctggatcag 
aatgcttatt cttcgttgtt tcctgtgctg tttcctgagt gtccccatcc cctggcctca 
ggcaacccac aaacggcccc tctgtgcttg gtctagatgc acctgcattt gagaaagtgg 
gtggttgagg ctaactgctg gtgctttgag gattctcctt gaccttttct ccgaggaacg 
cttggttcta agaaacagct ggtcagtatc aaccacagcc atgctaactg gacagatgtt 
ggaacccaaa gtcctaagga gagagcaggc ctgcaccttc agacatggaa taaatacatc 
gccttttctg tttaaaaaaa aaaaaaaaaa 

<210> 4 
<211> 717 
<212> PRT 
<213> Mouse 

Met Gin Ser Thr Thr Asn Tyr Leu Trp His Thr Asp Asp Leu Leu 
Gly Gin Gly Ala Thr Ala Ser Val Tyr Lys Ala Arg Asn Lys Lys 
Ser Gly Glu Val Val Ala Val Lys Val Phe Asn Ser Ala Ser Tyr 
Arg Arg Pro Pro Glu Val Gin Val Arg Glu Phe Glu Val Leu Arg 
Arg Leu Asn His Gin Asn He Val Lys Leu Phe Ala Val Glu Glu 
Thr Gly Gly Ser Arg Gin Lys Val Leu lie Met Glu Tyr Cys Ser 
Ser Gly Ser Leu Leu Ser Val Leu Glu Asp Pro Glu Asn Thr Phe 
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Gly Leu Ser Glu Glu Glu Phe Leu Val Val Leu Arg Cys Val Val 
Ala Gly Met Asn His Leu Arg Glu Asn Gly He Val His Arg Asp 
He Lys Pro Gly Asn He Met Arg Leu Val Gly Glu Glu Gly Gin 
Ser He Tyr Lys Leu Ser Asp Phe Gly Ala Ala Arg Lys Leu Asp 
Asp Asp Glu Lys Phe Val Ser Val Tyr Gly Thr Glu Glu Tyr Leu 
His Pro Asp Met Tyr Glu Arg Ala Val Leu Arg Lys Pro Gin Gin 
Lys Ala Phe Gly Val Thr Val Asp Leu Trp Ser lie Gly Val Thr 
Leu Tyr His Ala Ala Thr Gly Ser Leu Pro Phe He Pro Phe Gly 
Gly Pro Arg Arg Asn Lys Glu He Met Tyr Arg He Thr Thr Glu 

n__ fii„ »i« Tie s.pr filv Thr Gin Lys Gin Glu Asn Gly 
tys riu n.ia vj i j * » ~ — 

Pro Leu Glu Trp Ser Tyr Ser Leu Pro He Thr Cys Arg Leu Ser 
Met Gly Leu Gin Asn Gin Leu Val Pro He Leu Ala Asn lie Leu 
Glu Val Glu Glu Asp Lys Cys Trp Gly Phe As P Gin Phe Phe Ala 
Glu Thr Ser Asp lie Leu Gin Arg Thr Val He His Val Phe Ser 
Leu Pro Gin Ala Val Leu His His Val Tyr He His Ala His Asn 
Thr He Ala He Phe Leu Glu Ala Val Tyr Glu Gin Thr Asn Val 
Thr Pro Lys His Gin Glu Tyr Leu Phe Glu Gly His Pro Cys Val 
Leu Glu Pro Ser Leu Ser Ala Gin His He Ala His Thr Ala Ala 
Ser Ser Pro Leu Thr Leu Phe Ser Met Ser Ser Asp Thr Pro Lys 
Gly Leu Ala Phe Arg Asp Pro Ala Leu Asp Val Pro Lys Phe Val 
Pro Lys Val Asp Leu Gin Ala Asp Tyr Ser Thr Ala Lys Gly Val 
Leu Gly Ala Gly Tyr Gin Ala Leu Trp Leu Ala Arg Val Leu Leu 
Asp Gly Gin Ala Leu Met Leu Arg Gly Leu His Trp Val Leu Glu 
Val Leu Gin Asp Thr Cys Gin Gin Thr Leu Glu Val Thr Arg Thr 
Ala Leu Leu Tyr Leu Gly Ser Ser Leu Gly Thr Glu Arg Phe Ser 
Ser Gly Ser Gly Met Pro Asp Val Gin Glu Arg Lys Glu Ala Thr 
Glu Leu Arg Thr Arg Leu Gin Thr Leu Ser Glu lie Leu Ser Lys 
Cys Ser His Asn Val Thr Glu Thr Gin Arg Ser Leu Ser Cys Leu 
Gly Glu Glu Leu Leu Lys Asn Arg Asp Gin He His Glu Asp Asn 
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120 
135 
150 
165 
180 
195 
210 
225 
240 
255 
270 
285 
300 
315 
330 
345 
360 
375 
390 
405 
420 
435 
450 
465 
480 
495 
510 



540 




Lys Ser He Gin Lys He 
He Tyr Lys Gin Phe Lys 
Tyr Asn Glu Glu Gin He 
His Leu Ala Lys Arg Leu 
Gin Thr Tyr Gin Val Ser 
Gin Val Gin Arg Ala Gin 
Val Ala Thr Cys Asn Ser 
Asn Lys He Phe Asp Gin 
Gly Ala Glu Val Ser Pro 
Aon Pnn T v<j Asn I, en Val 

nop i » " " J «r — 

Met Lys Leu Leu Ala Phe 
Glu Arg Leu His Arg Val 



Gin Cys Cys Leu Asp Lys 
Lys Ser Arg Met Arg Pro 
His Lys Leu Asp Lys Val 
Leu Gin Val Phe Gin Glu 
Leu Val Thr His Gly Lys 
Asn His Leu His Leu He 
Glu Ala Arg Gly Ala Gin 
Leu Leu Leu Asp Arg Ala 
Gin Pro Met Ala Pro His 
Phe His Met Gin Glu Leu 
Asp Leu Gin Asp Asn Asn 
Pro Ser Ala Pro Asp Val 
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Met 


His Phe 


555 


Gly 


Leu Ser 


570 


Asn 


Phe Ser 


585 


Glu 


Cys Val 


600 


Arg 


Met Arg 


615 


Gly 


His Ser 


630 


Glu 


Ser Leu 


645 


Ser 


Glu Gin 


660 


Pro 


Gly Pro 


675 


Cys 


Asn Asp 


690 


Arg 


Leu He 


705 


*** 
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